Searching PAJ 4 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2000-145600 
(43)Date of publication of application : 26.05.2000 



(51)lnt.CI. 




F02P 3/045 
F02D 45/00 
F02P 17/10 
F02P 17/12 




(21)Application number 


10-321875 


(71)Applicant 


: YANMAR DIESEL ENGINE CO 








LTD 


(22)Date of filing : 


12.11.1998 


(72)lnventor : 


TAKEMOTO TORU 



(54) BACK FIRE IN SPARK IGNITION ENGINE OR MISFIRE PREVENTING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To hold ignition energy 
to be not less than energy which is necessary for 
ignition, and prevent back fire and misfire by holding 
a discharging period for a prescribed period when a 
period discharged by an ignition plug is monitored 
and it is detected that the discharging period is set 
shorter than the prescribed period. 
SOLUTION: When ignition energy which is necessary 
more than ignition capability energy of an ignition 
plug is gradually increased, mixture in a cylinder is 
burnt in an incomplete condition, and misfire is finally 
generated. When the ignition plug is deteriorated with 
the lapse of hours, a rate of energy which is 
necessary for discharge is increased, and a 

discharging period is shortened if a rate of energy supplied to the ignition plug is held in a 
constant level. A rate of energy shortened at the time of incomplete combustion and 
misfire is increased, back fire and misfire are prevented, and an electrode of the ignition 
plug is protected. For example, in the case of a full transistor, primary voltage is raised up, 
and thus, secondary voltage is raised up, ignition capability energy is increased, and a 
discharging period is extended. 
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CLAIMS 



[Claim(s)] 

[Claim l] The backfire in the spark-ignition engine characterized by maintaining the 
ignition energy offered from an ignition coil to said ignition plug by supervising the 
conducting period by the ignition plug, detecting that said conducting period became 
shorter than a predetermined period in a spark* ignition engine, and maintaining a 
conducting period at said predetermined period beyond energy required for ignition, or the 
prevention approach of a flame failure. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is [0002] which is a backfire in a spark -ignition 
engine, or a thing about the prevention approach of a flame failure. 

[Description of the Prior Art] In order to prevent explosion (backfire) within [ of a 
spark-ignition engine (for example, gas engine) ] inhalation of air, and to cancel 
tooth-lead-angle control of ignition timing, i.e., incomplete combustion, conventionally, the 
tooth lead angle of the ignition timing was carried out. Moreover, apart from the cure 
against a backfire, ignition energy was conventionally increased as a cure against a flame 
failure. 

[0003] an ignition advance carrying out (it Ugh ting with an ignition plug in the condition 
that cylinder internal pressure is low) *■ since there is comparatively little gas molecularity 
of the gaseous mixture by which it is placed between inter-electrode [ of an ignition plug ] - 
a spark - flying - being easy ■- ignition stabilized with little ignition energy can be 
performed. 
[0004] 

[Problem(s) to be Solved by the Invention] however -■ if the tooth lead angle of the ignition 
timing is carried out " ignition conditions — advantageous ■■ becoming (fire becoming easy 
to be attached to gaseous mixture) - it becomes easy to generate knocking in coincidence. 
Moreover, if ignition energy is beforehand increased as a cure against a flame failure, since 
the electrode of an ignition plug is exhausted at an early stage, the backfire by a plug gap 
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(spacing of the electrode of an ignition plug) spreading and the generating stage of a flame 
failure will be brought forward. 

[0005] This invention aims at offering the prevention approach of the backfire in a 

spark-ignition engine, or a flame failure. 

[0006] 

[Means for Solving the Problem] The conducting period by the ignition plug is supervised, 
it detects that said conducting period became shorter than a predetermined period, and the 
ignition energy offered from an ignition coil to said ignition plug is maintained by 
maintaining a conducting period at said predetermined period beyond energy required for 
ignition. 
[0007] 

[Embodiment of the Invention] When the perfect combustion of the gaseous mixture in a 
cylinder cannot be carried out to a backfire since ignition stabilized with the ignition 
capacity energy supplied to an ignition plug from an ignition coil cannot be performed, and 
an inlet valve is opened in the following stroke in the state of incomplete combustion (like 
an inhalation-of-air line), it is the phenomenon in which incomplete combustion gas with 
charcoal flows into the direction of an inlet pipe, and explodes within inhalation of air. 
[0008] It is the phenomenon in which it completely cannot burn gaseous mixture in a 
cylinder to it since a flame failure cannot be lit with the ignition capacity energy supplied 
to an ignition plug from an ignition coil. Therefore, it turns out that both generating of a 
backfire and a flame failure originates in lack of the energy supplied to an ignition plug 
from an ignition coil. 

[0009] Drawing 3 graph-izes ignition capacity energy of the ignition system A at the time of 
a flame failure, and the ignition system B at the time of backfire generating, and relation 
of a conducting period. In drawing 3 , by the ignition system A, since ignition capacity 
energy is very small, a conducting period is very short, consequently carries out a flame 
failure. Moreover, by the ignition system B, although ignition capacity energy is larger 
than the ignition system A, in order not to fulfill need ignition energy, a conducting period 
will not reach at the criteria conducting period C, consequently a backfire will be started. 
[00 10] By (a) - (e) of drawing 1 , the ignition capacity energy supplied to an ignition plug is 
always fixed, consumption of the electrode of an ignition plug progresses or the process 
which a spark stops being able to fly easily gradually from an electrode due to ignition 
timing lag actuation, and a backfire and a flame failure generate is shown. 
[00 11] In drawing 1 , ignition is good and it is the case of (a) and (b) that the gaseous 
mixture in a cylinder burns normally. At this time The amount of energy which needs the 
ignition capacity energy supplied to an ignition plug from an ignition coil to carry out the 
perfect combustion of the gaseous mixture In (a), in Wl and (b), only W2 is larger than (it 
is hereafter called need ignition energy), and allowances are in the amount of energy 
required for only Wl and W2 making it light, respectively at (a) and (b). 
[0012] In (c) of drawing 1 , ignition capacity energy and need ignition energy are equal, and 
the amount of energy supplied to an ignition plug at this time carries out the perfect 
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combustion of the gaseous mixture, and is suppressing consumption of the electrode of an 
ignition plug to necessary minimum. 

[0013] However, in (d) of drawing 1 , the direction of need ignition energy becomes large, 
and the gaseous mixture in a cylinder cannot be burned completely, but burns partially, 
and serves as incomplete combustion (slow combustion) from ignition capacity energy as a 
whole. In (e) of drawing 1 , further, the need ignition energy becomes large rather than 
ignition capacity energy, and the gaseous mixture in a cylinder does not burn at all, but 
serves as a flame failure from the case of (d). 

[0014] Generally, if an ignition plug carries out degradation with the passage of time, the 
amount of energy required for discharge will become large, and a conducting period will 
become short if the amount of energy supplied to an ignition plug is fixed. Moreover, it will 
be in the condition that continue giving energy to the gaseous mixture in inter-electrode 
[ of an ignition plug ], and fire tends to be attached so that a conducting period is long, but 
if too not much long, the electrode of an ignition plug will be exhausted superfluously. 
[0015] Therefore, if the quantity of the energy ((i) VI and (j) V2) which ran short by 
drawing 1 (d) and (e) is increased and an ignition plug is supplied as shown in (i) of 
drawing 2 , and (j), a backfire and a flame failure can be prevented and consumption of the 
electrode of an ignition plug can be suppressed to the minimum. 

[0016] In drawing 1 , at first, when the ignition advance is being carried out ((a) and (b)), 
ignition capacity energy is considerably generous from need ignition energy, the electrode 
of an ignition plug - exhausting that spacing of an electrode spreads **** an ignition 
lag carrying out (ignition timing being delayed) - need ignition energy becomes large to 
fixed ignition capacity energy. 

[0017] it mentioned above - as - need ignition energy ■■ ignition capacity energy 
exceeding ((d) and (e) of drawing 1 ) slow combustion (incomplete combustion) ((d) of 
drawing 1 ) happens first, and this causes a backfire, further need ignition energy - 
large - becoming ((e) of drawing 1 ) ■■ a flame failure is carried out. 

[0018] What is necessary is just to make the conducting period at the time of (i) and (j) of 
drawing 2 equal to the conducting period at the time of (h) of drawing 2 in (0 of drawing 2 , 
and (j), in order to offer the necessary minimum ignition capacity energy which offers 
energy VI and V2, and does not have excess and deficiency to need ignition energy. 
[0019] In the case of a full transistor, primary voltage should just be raised, in order to 
extend a conducting period and to carry out the perfect combustion of the gaseous mixture 
in a cylinder. If primary voltage is raised, secondary voltage will improve in proportion to it, 
consequently ignition capacity energy will increase, and a conducting period will be 
extended. 

[0020] For example, primary voltage is made to increase to 20V from 12V, and a 
predetermined conducting period (conducting period at the time of (h) of drawing 2 ) is 
maintained. In order to suppress consumption of the electrode of an ignition plug to the 
minimum and to carry out the perfect combustion of the gaseous mixture, adjustable 
control of the primary voltage is carried out so that a predetermined conducting period 
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may be maintained. Moreover, a conducting period is supervised with the synchroscope 
which does not illustrate the inter-electrode energization situation of an ignition plug, and 
is performed by detecting the inter-electrode resistance welding time. 

[0021] Drawing 4 shows the control-flow Fig. of ignition capacity energy. Since the gaseous 
mixture in a cylinder will have burned normally if a conducting period excels from the 
criteria conducting period C set up beforehand, control is not performed. However, since 
there is fear of a backfire or a flame failure when a conducting period becomes shorter than 
a criteria conducting period, increase primary voltage, ignition energy is made to increase, 
and a conducting period is extended till the criteria conducting period of drawing 3 . 
[0022] In drawing 4 , first, the inter-electrode resistance welding time (conducting period) 
of an ignition plug is observed with a synchroscope, and it memorizes for a storage means 
(RAM) by which observation is not illustrated. Moreover, the criteria conducting period is 
set up beforehand independently and this criteria conducting period is also memorized for 
the storage means. 

[0023] If the detected conducting period excels rather than a criteria conducting period, 
since it will have burned normally in this time, control is ended. Conversely, since need 
ignition energy has exceeded ignition capacity energy if a conducting period is shorter than 
a criteria conducting period, ignition energy is made to increase. 

[0024] Since normal combustion is performed if a conducting period is furthermore 
detected and it is longer than a criteria conducting period, control is ended. Conversely, if a 
criteria conducting period is not fulfilled, the previous increment in ignition energy is 
counted with a count counter (not shown), and ignition energy is increased further. 
[0025] The count to which the increment width of face of ignition energy and ignition 
energy can be made to increase beforehand is set up, and it is made not to increase ignition 
energy more than the count of predetermined. When it becomes this count of 
predetermined, an ignition energy adjustment threshold signal is sent from CPU which is 
not illustrated, and an operator is told about the life having come to the ignition plug. By 
doing in this way, consumption of the electrode of an ignition plug can be detected and the 
replacement stage of an ignition plug can be grasped exactly. 
[0026] 

[Effect of the Invention] Although generating of a backfire was conventionally prevented 
only by the ignition advance control with fear of knocking generating, by this invention, a 
conducting period can be detected and a flame failure and a backfire can be prevented by 
keeping a conducting period constant. 

[0027] That is, in this invention, by adjusting ignition energy, a conducting period can be 
kept constant, and only a backfire can prevent both a backfire and a flame failure only for a 
flame failure to coincidence so that knocking may not be caused. 

[0028] Since only the insufficiency of ignition energy carries out the increment in ignition 
energy, early increase (unnecessary consumption of the electrode of an ignition plug) of an 
ignition plug gap and early increase of need ignition energy can be prevented by increasing 
ignition energy from the early stages of engine starting. 
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[Brief Description of the Drawings] 

[Drawing ll It is the graph which shows the relation between ignition capacity energy and 
need ignition energy. 

[Drawing 2] It is the graph which shows the relation between the ignition capacity energy 
by this invention, and need ignition energy. 

[Drawing 3] It is the graph which shows the relation between ignition energy and a 
conducting period. 

[Drawing 4] It is the control-flow Fig. of ignition energy. 
[Description of Notations] 

C Criteria conducting period (predetermined conducting period) 
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